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Optimization method of weld quality for water regeneration
pipeline welding robot
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Abstract

With the widespread implementation of reclaimed water utilization projects, ensuring welding quality in reclaimed water pipeline
systems has become critical. Welding robots have emerged as essential equipment for achieving efficient and high-quality welding
processes. This study focuses on optimizing weld seam quality in reclaimed water pipeline welding robots, conducting an in-
depth analysis of key influencing factors including welding process parameters, robotic motion control, and welding environment
conditions. To address these challenges, we propose a comprehensive optimization framework encompassing intelligent process
parameter optimization algorithms, precise trajectory planning with compensation mechanisms, and adaptive environmental control
systems. Case studies demonstrate that the proposed optimization methods significantly enhance weld seam quality while reducing
defect rates, thereby ensuring safe and reliable operation of reclaimed water pipeline engineering projects.
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